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T k  lnlcnutinrr~l C r o p  Heu?arch Imti lulr  Inr 1hr 
ScmiSArid T r u p r  (ICRISAT) ha+ r n ~ m r i h ~ l i l y  
fnr carryin8 nu1 r rmrch  r i n d  a1 imprnvrnp 
pnundml  (drarhis hs l~rqwa I..) produrcios 
throuyhoul l h t  SCmidriJ trupcb (SAT) rid rlICr. 
ever ~1nt  groundnuts art prmn.  Tbr clienlh arc the 
ekntistlr a d  raansiun uorktrr uf the nal~onal pro- 
anms' of th? cnuntrks wrwd  by ICH ISAI .  
Thc conrtrurnlr l o  prrtundnut prclduclrur~ in 1hc 
SAT nrc: 
vril wktcd prohlcms rnclrnling drnuyhl. mineral 
imblhncrr, defic~cnirh or exsctihrn. and inadc- 
qwte nilrngrn fixarinn by Hhr:ohium populn- 
I inns; 
i ~ p p r o p r u l t  cul~urwl practice. 
cuhivafi with llmilcd yrcld purenlvl; 
~ngufTiiic.nt finances 10 buy icrtilrrcrr. ynud *rd. 
and pcstrideb. and l u  pa) WECS: 
fungal and v l n l  dirtam: 
invenchntc pH$; a d  
inadquatc markelrng Iaeililits. 
ICRISA~S Gmundnul lmprnvcmcn~ Prcwurn in 
rddl'ewng the agrueltural ~ n p c l s  of l h c r  pmb- 
Ism,. Thib paptr is an nvcrvirr of the m n l .  cur- 
rant. and planned revarch on invcrlcbntc p r r l r a n  
lki~ c011trol. Our rpprmch hrr k e n  lo  idmlify Ihc 
major pests nr  pc r~  tax* m the SAT and 14 dcvclnp 
w w m e n t  technic(ucu that are cnrnpdble wilt1 
the cullunl practicer a d  finmncial status d rhc 
farmers conccrncd. Where pnrrihk ur are =c.king 
rcehniqner 1h.1 rninimi7e thew depcndcncr: on inrw- 
licideb. Althoush p r~ ic idc r  hr\r an impnrwnl lulf 
I n  ph) In thr cmrrol n l  +nmc firvundnul pracs. *c 
arc r ~ r c  1h.1 their ovcr-nppl~calinn can lcrd 10 
lnrerrieidc rc,irtancc. and rill alrnorl ccrlairlly rllnl- 
inrle nuny nnrurul cuntrd furcucr. Fur~hcrmnrc. 
therorrecc insecticidcr and the ntcarrr 111 apply lhcm 
#re oflcn unava~lrhlc I n  nlnny farmerr in thr SAT. 
The Pests 
Field ptrtr vthcr lire undergrvund rhcre they dam- 
a p  rhr moa, pegs, and pod& nr the). feed un llle 
Ir.ver. llcmq and Dnwrr. rhc fnlugc f C d ~ r >  
include vrrrnrs n l  rnirur d i u a ~ s .  W? are d i ~ l l y  
lnvolvcd W I ~  # of thc I I m j n r  pew wxr ('I able I )  
but s e ~  the n n d  10 caacnd our r r n p  u l  inlcmrr. 
h r t r  d r 1 4  yraundnutr tend I* k wl\dcmK 
alld pnlgphqnur. A surwssinn nf stmcier fan infest 
the produel at all r~agtgrr o t t k  posthrnnl p r m -  
(ram h.;vcs~in~nnwads. A p r o w l  on this arpct of 
~loundnut tntamdo#y has feccntly h n  initinred. 
Our rertarch a disubbrd i n  trrms nf r.unlrnl 
brralqlrs rather 111~11 hy cr~nbrdcring raoh p%l ~ndi-  
v&ual&. Hnuwcr. i t  rlrould hc m m ~ d a d  ~ h r r  hc 
prnundnur 1-1 miner , A/~tt#rt.r~'r~r~i n) u/ r'f/!rr Ilk- 
vrnlrr). thc thriph. Frttnh lirra~lln rrltrr/r.w'fTryhom~ 
and the ruhmccn utcrprlla~, Sp~ult~ptrra lrtrrru 
(I:nhriciub), have wlcrrcd crr ruhieclr u f  In- 
Jcplh %tudicb hecnur of lhrir imporlancr uaithin lllc 
SAT. I: rrhrrltxi har h e n  idcnlilred as Ihc rnujur 
veclnr 01 tomalo ~pcrrlcd n+ill vlrra (TSWV) lltal 
cuum hud mcruri~diseawf RNIM. which L s d t v ~ r -  
catd yrnitnclnnr cvnp n n r  wide arrnn 14 Inwlla 
(Reddg GI al IQKJ). 'I hc nlhcr  rut^ spcoer vrt r l~e  
kn~eb. 
IIrlrarks amll#rta is ~ncludccl urnwrp rile p \ I s  
kcaurc rherr IS a plvsrihil~ty ~ h s l  11s IloHur catrnp 
hahm can dcln\ hrcrsnr h j  er1rndrrr)r t lo  f leucrrn~ 
pcrind. If rhundan~. II is a srrrous del~rlalrrr h u ~  
even when 11 ir  p r r r r l  in lou rrurr~her~ 11 rrmy trure 
da~t tas thul goes undc~ecrcd. 
Hiltl~patrurlic Stnl. a in  tbt 11-r hcsilucc 11 Ir :I p x t  
ahnu# vhich wc need tu  krlnw ln~l<C. I t  (U'CUl\ 
rhroulrhnul wu~hern Afruu. cspecirlly ill dry yr:arr. 
but ir  sptrndic In apparancs I t  Iced% tm ~ h c  uppr . 
roa r  d prou~ulnut plants asd rwusr\thr husl to ~ l l  
and dm. 'I hi$ cauld he bccurrnc rt rclncrveb walcr 
because of i l r  rup-rlukitrg Iuhit Ilfru'crcr. lcrlr car 
fled our i n  t l u  Irharnmrien III I(..KISATs Rc~icmal 
Program for Snc~lhcrr~ Afrlclt In Wabrwi show th.1 
l k r e  is more th;ln i r  phyevzl rc\ponrc ~nvtrlvnl '1 he 
uhxrvalinnr indicalr t h i  pt,rr~hillIy that Ihc rnvct 
~njccth a toxrn inrn lhr hul l  or that 11 rruy nprn rk 
way 10 ialw\ron hy w pn~hogrn >tsh ux Frrmrirsrsp 
(Weaving 1480. lC'RlS4'r l9RSat 
A burvr) ovrr a peritd III I l o  3 ?.car% rr nreJcJ I0 
dcrrrmlrr tltr cxlcnl il11~1 IIII~'I\~II> 1'1 tlrc damate 
cauuJ h! lhlr lmsl It ran he cunlrrnlled will1 i l l ~c l l .  
cldrr hall lhcy nay  he nna~;rrhhlc ar  on c.rrenn\t. 
H'earlnl; (IY#O) i n d r c ~ ~ r d  thi~t crnchrd st111 around 
rhc plant bvurcd i l r  ~rolikralitbn I'rrhapb Inlel- 
plant h m n ~  wuulti >low rtr .~ r r r J .  Ii i r r r l ~ I ~ ~  1s 
atrtndrd h! ants. H'bl IS thc nrrtlre 111 !hi% rtnrhi* 
nr  and can il he taploltrd tv 11tiIrl.lgLbthlr ~ . r l '  fhcrc 
are mn! marc such qrresrrlrnr rhirl n n d  10 
anrwml. 
Management of Field Pests 
Insecticide Control 
I n  some p r l h  u l  Africa. $r~rrndrr~t ran~lo l  h(~fe.,& 
ri~hclur prrlicider hein# lrllxcd wilh the st111 bclya 
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ht1UlrlX J ' t l l ~  PIIY'PL~UIC I$ tlredrd l u  ic,nr;~[ rcr. 
"":r\. -hkh ran rrdlrrr )ielJs h! mnrr :ban 911, 
l'wnds IW. .lohnmn er mi.  IVhl) iht. trr:nr!r. t : b e  
In k r ~ c  ncm r)lvl can hr wicral mcltrr under. 
Clnun* Thebe c.ulun1cr arc aita rrde!! rrr.r:arr,j, 
perhapa ulrh nnb ant 01 fuo ha I ,  A:tempr~ng 10 
de*llnp nests by phys~a l  means uoutd rn\ni\e 
nldjt'r eanh mabcmcrnr and ~IIII~J na nrrtburgl\ 
tjrrrenr ~ r i r l r ~ r i n n  from pcrrpkrill areas (Jnl) wr.. 
' ~ l e ~ l l  p%tlodes such as the cjclrtdrnr rnwiec1rcl:frh 
cc*lrln, dleldrln. and uNnn IIC rrrltrhk fur rr,nrri*i. 
I!nii tetmlfrr i n  this sllualtun ll,*nercr ,ha. n*.u-. 
_ .... 1 ,.., 1.. 
Jurc nay nor he tolloar4 fnr mr~ f  n lctr~flr hr-..drlw 
'he health nulhurttro of ronbumer patrons are 
bh.omlnp rtumas~ngly ~nrrllcrant ,*I ~,.,III,ISI~ 
Rbld~rb In rmportcd Innd\rutr. C r~~ td lcnc r  a c 
h l l h l ~  wluhlc In lk 1111 thirc nu&rr up nor!) Wr; a, 
'he COnWnt uf the kernclr. l.ur~hcrm~rrc. ~ h r v  art 
hlth!\ lnxlc In  mamrnalr and s rralc J hatard 1,s the 
~t'*'Fi* :r!+**.. rd ur:h .hanC:t~: and a p p j y , ~  
' Jf:l!" :> r * b  (': >ZSt<lrc ldr\ l~rpnnph,-,spbcw, a,; 
%l,K;i!Z' 23.: :.. r r thr r t id~~ YIJI bndoubld@&il m, 
n;.:c* nu: I!!r.. h:eak dr.unafltr wScn l  mbh* 
- 1 8 : .  r rp~ra l i !  .n trcvprnj c o n d r t ~ ~ ,  hlly, 
;lde\ an?l~rC lor :hr control Q( roil in- 
:c:rl.lln JClt\e ($11 ~ h r  cntlrr crop -LOO. f& jl. 
cl*Jr nerd an rltcrnalrvc appmmch v r h & w  
H**urrrr. rn~s IS no1 PI>> tn fid. 
ICR lbA l ~t loanlrr(S n ~ t h  r k  1 
men! H~WJ:..~ In~~r ru r r  ~~I>RI). ond dm U I ; , ~  
:hr I'nltrru:! a! A ~ r r u l ~ u r a l  ,h-, k w h  
InJld. l n  bcchlny r l ~ e r n a ~ ~ r c  c k n \ i t . l h w  
~ * l h ~ U r  fo  cnntrolllng tennrln. I k ~ y ,  w w  
up In*crlvlde llcM ~ r i r b  in I& l a r a m  
n w  rhcm~r ls .  w h r h  m ku tosu 10 hum- 
lhc c!xlud~enn. r$ nrll as 
*I Ntl l  ~srrh l~~hcd.  bur lhon JiW. i , * A 
~ r u r l h  trial u ~ l l m l r  - = 

fa,, 3. EW of pl.oc @*:ion d d t )  el vwn4nut un hud n m u r i r  diuasr tBYI)l inrhhnrr 
1v#0 nin! -urn. Uatm ,I( 
So. of plants ( r t  pl111' 
- ~ P ~ ~ ' n E  lcml Sn. of *-.- .-. .- -..-. -- - 
hraltlis tu 
~'knt *reds Total Ilcrlthy lnlcrtcd 
DSI) dt\c**nl 
Ht,W p r  hill r l th  lBhl> n c r r  I '  plnnl~ 
__,__________,_.-_.-----  --.--- -- - 
1 Zoo V? IOX 52.6147 11 
I 1 17 
75 I5 
75 . 1s 2 W2 275 
117 29.XI2991 I042 
I 117 w XX 47.0(43 0 )  I 0 KN MI 31 
.t 34X 200 148 42.1 (42 41 
l 0 74 
M) IU 522 P f l t  722 42 6t40.6) 10.74 
P 10 I I2Wl 1044 241 19.1 (25.9) 10?1 
10 10 2 
I I6211 I I1Y 4x2 7V l(71.0I 1.0 42 I S  5 
5 * 16-XI 3?lk 40? I1 I I IYJ I  
1.11 1: 
a '  
-. 
,.,,I. a. ~n~~~ of inrwr,oCY1~ or groundnut an the inridrnrr u l  hud nrcrurn diWs8r. IV82 mint umum, lCWI)I.\T 
I? h * L  b .I q 
Sf. 
0' 15) 12 7 7 5 5 7 
____I___-- - - 
- - - - - -. - __ - 
- _ _ - - 
A l  firrr baht. our reseatch plots I t~ b 
C ~ i d  of p~edac iou~ ar~hropo( l~  #, to k 
cxprclcd o f  land that a ~ntenuly cull~valed lo r  
atowing rocallon crops. Houever, ur hare caught 
"reasonable" numkrs of hunt~ny rp ld~rs  1 Lynaphl,. 
dar) and ground kerlrs (Carrbldact In pttfrl l traps, 
rspectally i n  l hae  placed In unsprayed pluls. 'Thew 
predator$ must be cnling rnmething and therrfurc 
\hould nut bc tilled, kcr l t rc  lhelr d ~ e ~ r  probably 
include ~asc~dr and #roundnut leal mirtrr moths 
S. lrrura i s r  er iour yruurdnr~! dcful~a~or an Inany 
p r l r  of India and Southearl Asta. I t  ha, rruen!ly 
been tdcnllfied as a pod horcr In Har\nnr ( no r t k rn  
lndta) l l l ~ r  spcrlcr 16 r major tobacco pcrt and 
actrrks r number of other crops,rncludrn$corfon. I r  
has k e n  treated wklh a wde ratter of zn\rnrtdes for 
many years and 1s now rrristanl l o  orpanoph<s,. 
photrs. pyrethro~ds, and carhan>~t~s (rtyhl?.-lold 
reuslance m carharr1)accordiny to reportsthat 
collkr frorll India and C'h1~1.l (Hamakfl\hnan et a!. 
1'484. Chou CI at. lYW4) Inwc.~tcide a p g ) ~ ~ ~ r t o ~ ,  
should. tl~rrrfurr. be d~voun r rd  as a long.rrrm con- 
trol \Iri~tcy?. for t h ~ r  pnl. 
.S hruro has a numher of parasttes and p r e d r ~ o r ~  
fI*arel et 1971). bctt. pcrhapsowknpton$,pond~c 
wpraramcr. l k y  do no1 seem In  hart much Impac: 
on dccreasrna Its numkrs  I t  is. howc\rr. suhrect to 
a n u m k  of rpo i l i r  diseases (&ore and Rhide IY71. 
nhrndapsn~ el al. 1982). Once the basic research 011 
Ihe blolOB~ of this pc<l has krn carrled aut ur shall 
look la this dtrerlion lo r  de\,tlop#ng a control 
lrrrlhod I l o ~ l ~ l l y ,  the dc~elopmcn~ of manage- 
men1 s:ralegles fnl other pcs~s. l h a ~  In\ol \e lutlr or 
no ~nuct ic idr rppllralton. wrll allou thr porasltrr of  
1h1\ *PCICs to lncreaw and prrfor:r ;I $.~n!!,cant 
regulator? funct~ov 
Modelling 
Ilar rd\antaller of s~rnulat~ng  he rntrrilclron 
ktwcen a IX*l and its host d u r l n ~  the de\elcpmenr 
"1 lml fnanagcmcnt proptars, has k e n  cirrn<,n. 
slri~fed by (iucler~t> r( al (19.5) .$ i.rlrru ha. ken 
\rleited a* the S U ~ J ~ C ~  o l  such s rs\rarch p:o,r~l 
I ho  prn)ecr. uhlch IS cnmparnblr to the ow drs- 
~nhcd h> Rllows el r l (1983~. IS drhded Into a 
wquencc I>( tntercnnwrted suhmodrlc iF~#urc I )  
.4 \cud? o! :fie *f.flucnct of rrmpcnture on em, 
)anal. Pup: d*~clopmtnr. and o\tpM~rlon tat- 
in I a h ( ~ ~ a r ~ ~ ~ ~  and Itrld condrrronr rhroughaut (he 
c.rar The r~prtn*ntaiapprtt*ch accommda,m 
both d1ur-l and w a , o ~ i  f l u r ~ u ~ r r o n r ~ n I e m y ~ .  
alure he dar* -111 al!nu US to prcdlcr prrlrnllon 
Irrlel)l frurrl \ilc.$pe::fr metc,~r,tir,glraldru and 
allo* Us .\e *:?#b,rn: !cniprr.:ure r=ordr I,, 
drlrz the n r d t l  
N'llkln yrwrit*t,.m rnc,r!a::!> 11 ,< fir,-rrwr) to 
kn<w lk: ror,C.:ion\ !ruder uh,~ ;  br,ae run;rc 
'c* :he darnepc-'..~.,~~~ slap- lil!!r br 
,.di ~II*LS.-, 
V~~;~n:f:;.r'r,. - i t :  !hr ~ripti~:.p,:r trcln~rr, krrit; 
yroulh and iraf orb mrlrcr cor)s,.rnrd r'-cner~cr. 
.. - 
~ " -  
lft-'J rhl' parse 1% :he Irnk k t u c t n  ?he prtrug. 
:Ion d?namlc% srudt and the ncx: t 
Helatfonshlr hrrvcrn delo1tar:oori r,. j~:,l ico~. 
\Urnpllrml and ~ h c  l ~ s r  ~ r ;  ~d \,rlr: ?he ph,,,,,~~. 
.k!rs:s In ICKISAl'r Groundnut Imp:r>rcmcnl 
P r o ~ r r m  h e  ar.curnu!ared a cons,derahle 
nlnllllnl of :hrgn\~mtrncdrcr ncedcd to: mr&i. 
lrng (he erowlh o! $r~,undnurs R r  shall InverrI- 
$ate the mfiurnrc rtt dcfolnt6on. a, prformed h, 
dlerpil ian. on ?leld Onr end polnt of rhls 
work-dclcimtn~ny ccc.nomr and d a m p  :hmh- 
old< fclr rhrs pert on ~ t o u w n u r s - w ~ t ~  hrrl lo 
take Inlo accounr Ihr grnot!pc of the h-1 and 
Croupht r:rrs, 
' sea~nn*! L':?.xm! ptie:r. 4 network of fllehl 
:~:*p' tr, 1nd.a r.ir !we::'t*~~ng~c" :he, baited 
ul:n ar. r!:cr:.\r ~tnlhc:,; r4:r nl:ra:lrnt fI 
r:l.,rlld n'>* bc pesr:b!e I,. ~.otil:n an rmprrrsion 
of rhr rnlprat.?n acllblf! o! a: least 
IhrouRhou! !hr Suhronclnrnr Fa?!, i!bxr\at,anc 
a1 I('RIS*T Crntcr ~nd~carrdr  po,trl\erclarion. 
' t l : ~  M l * t e ~  nurnkr of male mothr 
a>d the nkmkr  **trggs hd ~n pr<,uMnut crop, 7 
l ~ l r t  This relar!on*+:p has no1 hn 
'Ws'WJcd S!il;t Arld u c  wen: r r  Annu uh! 
Th~s i> kcituse: 
.,I lhir rll,Fr Wrarecc,ncrnlralinFonthrgr~r~~nd. l~c~dcr .  In the 1485 rall" *s..l\.tl "lY c ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~  l i l t  *h<,rr rvcc t r  enron:p.\, b,alop.a 
In;t I.hcw aboul 25 ,Fcles nt para. lral-rnlncr p o ~ u b l l o n  rrnla'n~d low. prr*un'ably ' 11 1s ~ r l 0 n s  prsl rn Asla, 
'!u.)i Thr loliou~np rtr [he "appi,r,j- arpr,.t, 
arrlw,alrJ lhir PC6t ,~ohamma~ 1981) but becrux thcrc ahout YO', P"rJ,ltr\rn In Ihe ftrr' 
,, )wrr ",,, arxrvJ lhclr rclat,vr , m p o r ~ ~ ~ t .  I n  two penrratlrmri. Thus. u l th  Ihl' WC'c' a t  Ira'" 
ICRIS*Tc.emre ha' thrhs l  facll;:ln ;drF- . H',,~ ,r.s. . grr: p,n\ldc 
 in^ out [he muarch In 54 1 
lhc lYKJ KS pm,rains-rcas,,n crop at ICRISAI there ~r the p o t c n l ~ l  tor 'e t t 'n~ naturt lnkc Its 
Ihe ~ ~ m ~ k m e n u r ? .  cxpcrlcrtrr and ,,( ~'"tinJnu: ~ t n n r r p v  ~ 5 t h  rer r rmw .y 
C.sntcc ah,t 10q; I ~ , ~ ~ I  mortali~y caused 
cou~w. CWCI~II?. If ~sl'resl'lanl CU'l'\ilrs am Our ~ ~ n l i f i c  s f a ~  ir Such that It Is polrlhlc lo 
Irbr sfrhb !ha1 a:c ruhect trrouthmak, ~h,, 
h\ pYrrLIICI in ,lots that were not :rrared with inscc- grown. 
PrtW'l a n  k slmu!ard and -tntcd- a mt,,,r, 
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Figure I .  Flow dingram of lhe wbmodels Ihat make u p  a s imu la l l~n  o f  l h t  rel$lionhhip ht twtcn 





Inductinn of rpi?oolics. One of the few realinlic 
corr~rol nplions tor this p s ~  that IS r V n  10 
Carmen ir to rnificirlly Incnare lhe Ic\el d *is- 
care prnpagultr present in a crop. A nu*). corned 
out hy I ' D R I  on S. li~rr~ralrs atlucking CollOn in 
Egypt points I n  the nrcd code~do~locrltaciht*b 
for producins a purified virur(TUR1 19KI). This 
arpct ic under consideration as a lonu-term goal. 





I L>RI'b projcct 111 Lp? pl 
I he ~nrepratlon of the h u c  ccol~~ptcul data m a -  
natlng from t h ~ ~  rrwarch Imn a mod?! of t h ~  plan1- 
4 
L - Rate of I'opuluric~n ( i r o w ~ h  
p t  relalronrh~p u ~ l l  rnablr u$ lo  %~rnlrhtc In4 
pvtent~rl econnmac brndlts of iht apphrd a\pe'.t) * 
!ha unrk, as ur l l  as lormtnp a b r ~ ~ s f o r  an oulbrnk 
for-nlng prnccdurc A Ionpterm pod 1% i n  inel& 
In such m d t l  a ranw nt pest and orher conrtntnu 
f iuh Icn*lalll to* @net8 yr:dl.r%h PCI I~ I I I~~  hi(.* :,. 
k before s larmo ha, nttnreZ tl.rpp.> .r.xi;,:idc~ 
I C I ~ U I I ~ C I ~ ~ S  I(>\bt<,'' Ih~'t$k qhe+:!,,r, : f , ~ :  c;;:. :,,,,, 
oglrtr and hrrcdcr, bhr~ulo rrlal*.*i,rt~t I,, .I:\U~ r !<.. 
t l ~ r l  end, we are currentl? nor) lnn virr I JI f? 4 1. 
Muellct I l l c ~ ~ ~ u r t : r  M~,n*~rnt~.rt~ I'.ra~.:.t;r: I< I < I  
SA'lIand I)r 3. Uudlr! (Ilurcru r~!'- i l . , , ! ,ca (.AT,- 
hrtrr i  (In r dvnn~tr~r ~>rr-p~aolm,r.c p:.~:r\% :!..,* Y ,  
enable us 11) ( 1 ~  thr, I n  t!tar 111111:11 ~r.,: U: I:\*(: L);,,., 
fithi data from the prnundnu: leal .man:! cr.:::rr.. 
enprirnrnL (Tbhk 5 )  ar~d "n\t.rlnad" 8 .  r i r l ,  h 
nl "~cr~strnccr". \St ha\r asrLt;aetl :r.ds tr?.!:d-:: 
acl. h! ~rducir~y Ihr ralr <I! loircr\c r.: er-: p~r,cr j .  
rlcm. Xatural rnomlrl? On : ra  )ifr ?.o~?l: p;:-,,$,, 
Irtril trrxgcrle f:oln 0 l a  &I!', ua, ,n:,,,c,.c= A .  ,. 
addiclunrl rnorlsl~l) farltvr a! ~ ; : , t  !r,-' ,.( .:..... 
cancc. I he m d e l  ha<also beer. run UIIC nvmqer ,,: 
111\t'~1111dc "hi!I rfficrrrlcar*'' f)r$c Spr.,~ <!! Yc! e l l ; .  
c+cnc! I? nerdrd I! :here arc :our f:nrr.:i<.rl. 4 . :  
larkrr )he# $ca*nO I l t r r r  ~ \ a o  rid!ura! 0!(::2l;:> at12 
JCS) lhrn 7O'i renrnnrc [Tank 6 )  7hr rrrrC i t . :  
~~lrcrrlctde app!~c*tron druppcirc 11 :here I ,  rn,lr.: 
1t1;ln /mi t~alt~ral IIII)II~III~ I I ~ J  21 lea,: <O:i !,.,,. 
ta nce 
1 h~s  I\ a brlef ucr611111 of a p~cicol rr5:arctl !trap r \  
In Ilr rarll stager. I t  should br j-t,\\~hlc to etrend in:' 
mt~dclling p r l~ rdu r r  lo other areas. c g . rrst%tnnre 
r i a  Ji*eare and drouphl. Th15 :~ppcoach 10 dcc~,~an 
maklny sh~~uld he made a\a~iablr 10 rrscarch and 
r r t r n w n  u.orl;crs in Ihr 5.41 lhercforc. u r  arc 
!h#riLtr~l: In terms o lcon\ t r l~~ig I: lo s I>-rn: that c,en 
he usrd urlh mtcrocompulrrb 
rul w~o~lmIC~ mnd Ihr number ot yr.!r n e d d  la .roil 
finbnc~wl Ivs. r m d  b . ~  lhr ~rmndnur hfmininr 8por 
trmr mtdwrlh. indirmlrd b! d ? n m k  pnyrammly 
m d e l  
-1-.. -. .. .-,. 
. . 
... !r. r!l ,nu.,e;,<lr appI~tr~,ut* 
. I.. .' 
Idcntificntinn and C'ontrol 
of Postharvest Pests 
I be ..,\-trxcrt: at sronpe iosrer In lnduand rk 
rd:ni.Orii:.<.n <sf thr ~tnp-run1 pest rptdcl  
nnio!\ed and 
I rhl. 3. I he wrsrnelers and a~~~#mpI8nns uud in m d:nwnor prc,gr.mming prvrre 4 
ml. .1d rrrisrancr snd nslurnl rn#~rlml~l! m r d d  1'8 r,oid invctiridt spplic.ttrm on gmundnutr *it- br t -mi 
unpuhlirhcd dmlm fr~rm I('XISAT Crnlrrl. 
- - ---- .- 
F a ~ ~ u t  
- - . .  Pa:anr:cr or m~sumpclon 
Planl 4cn.11, 3 ? ~ @ W  plant+ ha 1 In~l~al p \ r  pnpulpn#,n r : ?O&Y) Xumhrr nl yrncrauons 4 
I',~rcnlul ralr n( tncrerx PI pmm,atn \ :o 
I h m r ( e  lhrr,hoId P rmmu 
Wclr~~an~hip trrccr~ pest 4cns11\ Yuld Inrs tr lurnr brt- C 12- 
and i W  lorr ? ~ O U D W , I ~ P > Y O O D P ~ ~ ~ W ( I  .; 
E!fiuencu., u( inxclcdr 9w; 
ldentificntion of Storape Pests 
in India 
Very few attempts have ken made in lndia to esli- 
mate losses to rtored gmundnuts caused hy inscca. 
A survey of farmers' s tom in one area of Andhn 
Prndesh indicated thal they do nnt suffer measur- 
abk storage b % n  bcraurc they pnrrally sell their 
crop within one month of harwnt. This ir  too %hurt a 
perind for sirfahle pest populations to drvclop. 
These ob.WWItion$. in combination with the views 
of officials of oilseeds cnoperntivcs. indicated that i f  
orobkms exist, they would be confined to cenlnl- 
ired r l omp sires. 
A mow detailed study wrs therefore carried OUl in 
the runw area o l  Andhta Praderh in a Ia r~c  uare- 
h o w  attached tu an n i l  mill operated by the Stnlc 
Oilsnd Growers' Werattun. Filty ackr (total 
weight 1.5 I)  ur unnhcllad groundnuts were held In 
this warrhouse b r  5 months. during which time SIX 
snmpler wen laken at monthly intervals from 10 
b g r  chose11 at random k f n n  each sampllne date. 
The percentage weight ~ o u  c a I I ~ d  bystora$e insects 
to tach sample was ulcuhtcd using the'count and 
wcilh" me~hod (Harris and 1.indblad 1978). This 
technique allowr damas by diffemnt rprcies to be 
mcmrurcd separately. 
The most damaging pn t  war the groundnut bru- 
chid Caryedon yrratus (01.). This i nmt  Wcun in 
many pans of the SAT where tt brecds on the seeds 
olcommnn tree legumes such as TamariIniua spand 
Araria spp. i ~ s  well as groundnuts. Previous mpOrlS 
of C. srrrarus musing hcavy losses to poundnut, 
havc cotnc exclusi\rly (ram West Africa (naueY 
19%. Orren 1959 and 1960, Conuxy 1983). Our 
results suggst that this i n ~ c t  nay haw a u ~ a l e r  
p r t  status in India than has hitheno h e n  rerlt~cd. 
Alter 5 months. C1 ~rrratuz caused, on asrrap, 
IF2 dry-weight loss of kernels. Pupubtions of tho 
other pert specks infesting thecxpcrimcnul wckr- 
the rurt-rcd flour Wlk. 'lirhcrlirc~ll c ' ~ ~ I ~ r I P t 1 ~  
(HI%$.). the rice weevil, fJrr:a~phlb1s ~~I I~r I 'u Io~ 
(Fauvel). and the rice moth. C'ur",vra i.c.trltuk~rsr,u 
(Stnt.)-remitid low and contribulcd little to thc 
total wetght lass. 
1 . q ~  numbers of the lygieid. Elasr.smr~lontr~ sor- 
di~It,s(P.). were on the sacks used tn thiscxprinlenl 
during their first 2 monlhr in rtutalle. Thi5 i n ~ c l  1s 
known to be a pent d stored proudnuls in Africa 
(Gillicr 1970. Conway 1976). Unlike other posthat- 
vest pests i t  a n  fccd on kcrnelr by piercsng the shell 
with its moth parts. I l r  prcrcnce in heap of dryin8 
d round nut plants at ICKISA'I' Center ( K . M .  Dick. 
J.A. Wtghtman pcrsonrl obncK~tton) and tn the 
warehour indicates thut it can infts the postharvest 
product at any sta& up to prmcrsing. 
The melhodolngy used in thts btudy rrprrrents a 
simple and relalively accuratc r r y  of tsttrnrtlng 
qurntitativr storage losstr. Ideally. we rhould wlrtr 
to r e  an exlension of this wnrk through pnmllcl 
studies conducted in the nthet impnrlanl 
 roundn nut-producing arms of Indta a d  the AUan 
SA1. 
Noattempt uas made I~BSICIS therxtent ofqual- 
iottve lorscr in the gmundnuts occurring aver the 
5-monlh storage period lnfcstrtion h) In5ec.t pc't\ ir 
known lo  affect the hiochemiml compostlion of 
stored crilucds. for enample. CaurlnR r drcrersc In 
thiamine levtln and an incrta%c tn jrct fall) .ilcld 
content ( I lour  1965). Oil prensd from nut%contrm- 
inatrd with inxct hn*re, durt. and fro%\ rill almo\l 
certainly he of poor q~ulit?. r~nd fk\'nr. fherc IS u 
need to dcterrnlnr in prratrr dctail thc rclat~<nnsh~p 
hetween popubrton levels of the pev spccirs. dun- 
lion olstarage.and the tatcat wh~rhthc hiochcmicnl 
chan~es m u 1  thit  ~dvcrrcly a1ler.t nn\.or and o ~ l  
characteriuics. 
Screening for Hekistnnce to Storage 
Pests 
W'e have dctrlopcd mrthcda for screening krr ne l~ 
for resistance to T rusranr%nt. (' r q ~ l ~ a k > ~ ~ r r r .  and 
thr t~npical u.urchouu moth. L))hrsrru ruul~lh? 
(WalLtr). 'lhc\e rprclr\ are pol)phapour and are 
alnonp the moct importent Vstr of stond pcnind- 
nut% ia the SAT. Kcai*tatlct. to C uZrrulur Is hclng 
r\stu;r~cd h) 'I DRl(Sl(~tgh. I 'K l l n :~  p;~rallcl.cotla. 
hnrat~\e pr~yrct. 
Sludlr, ~ I I  \arlrlaI ~uwcpt~hi l~ t? to I dur:urlClmt 
ucrc itl~tialcd b) [>I I*,\., Anisn, ~ 1 1 1 7  xrCellCd 5?6 
pcnutyprr to dctrrmine the Jrprcc or \ar~;rh~l~ly d 
thir charnclrr. t i c  idenlllied at brct rlnr prom~sinl 
line. ,\h $s~$.  uhssh<uftrtcd \rp~nficacr~l? lev Jan!- 
a p  than the %u\crptihlc clscck cttlll\ar. AP.41; 4. 
,411hough further cspcrimcnlr h;s\r gl+ell usrtul 
~r~ lorn~r t iun (Bn the hehrsior Of 7 'arlar!l'l~J~l when 
~ntz,tlng ~rnundnut,. pr~>gte>\ rlrw;r~d thr drsrlop. 
nlent of qulcl, nod rcllnhlc wrcrnltlp ~nrlhnd h.r3 
&n h r ~ l j ~ r c J  hy the cilcnl of \itrtilllcln hct*wn 
rrplicalcs 01 t)ie wntc pntltypc. 11 IS h o r n  ~ h r *  thtr 
plablem will be o\erconle In iu111rc cslxt:n\cn~~. 
Aneqv2riment in uh i ih  I $  pnut?.pn r+rccxarn- 
in& fur rrsatanec In C. tr~p11akmrc.u pro\lded marr 
consistent results. Thc mean lar\al rnortalltY ".' 
three t lmo ercatcr on the Itart s u l e  than on 
the mOSl ~us~?ptlble ycnotvp. and varl.llon 
brlwcen repllcaler urs small hrallet studir* are 
be1n.g rarrird nut w~th f:. ruurrllo usinp the 
grnot! pel. 
Conclusion 
If sholrld he recn Iromthr~ovcrv~ru I~I;~I Ihrgtt~urtd 
nut cnfomologt%ts at IC'KISI\l arc tat,lny r broad 
biru n l  developing pcu.conrrn! prwcdurcr !,,I 
SAT. Many ell our research phns rtr itta0crk.r and 
'he next ?err shcnuld xr prtt#ras be~n,- made ,n 1hr 
d~rertion\ ~ndacated. 
Thcrr arr , t ~ l l  lundamcnra: qur\!,vrl\ I,, he 
"~nloachtd. especrall) ill :at tarn, ieici. f v r  
Inrlrnce. we should knnu how farrnrrr drr~de that 
the? hatre a pett prohlrm. and heu eftcrtj\r thrrr 
a ~ ~ ~ n ~ ~ ~ ~ r c l ~ f ~ t n  in*cctlclde app11:atlon) 01 course. 
we Shoukl alw* drtrrmine the damrgr thrcsnc,t,js 01 
c*Ch In the rnulriplic~r\ of slruat~un, unJrr 
*.hrh gfoundnuts aregrour;. hut that u,I: n k t  ttme. 
References 
Amin. P.M Iqhg h ~ ~ w s o n a r ~ h r n n t d . r u ~ t t r , , . ( ~ , ~ ~ ~ d .  
nu1 rlruur. nwm 01 rorh donr lrnm IY'L IYC? 
chcru. A.P. SO? 314. 1miu. In~onrr~nru! f . r o p ~  ~ ~ ~ . ~ ~ h  
In-lltulr lo: lhr Srm+- 4r1d I rcrprr I I rm~rrd ,t:r,hutgcvn 
Am.  P.M IYGr 4pp.m: wv.:.n.r c.zp~ouncn,,: c,,! 
l,aar nr*hu: .'.:.I I,! hud mrorn .::\rcbc P.~ . , .  [\,,tau 
(+I -l&--le 
. - . .. * \q~*lrl I*,, r@mul~18np r,?nruo,pt,~... ,,d ..,..r,-,, ,n,kr! 
f n c l  101 Ihc ranpr c;~lrrpllrr 11 c~d~.pc~ra al~ln,tdIrf 
1 ~ ~ ~ f r l a l  t t  i ~'&:nom!c I. nta>mtsltx~~ .I*I:? I.:!., 
7 \(. h*e.(..lf . a~d( .hrn~ . I . . \  ~ y r ;  r,,,.,. 
nwr 1-1 Itthnllrdc !cl,rt.m+ $11 13.- KPLj(rp;..i32. 
On \rbul*hlcr J1,urn.i 01 4yroculrur. Rr+rr,rt ,>! (.hln. 
H3.21 116 
(''''*a?. lV'(. I he rrpnil~anrr i,: LIO~.,,, , ,  ..,. ,,, ,, ., . 
d'*ur (1 .I t+ i r rn lp~rd.L\~t~~r~ a:urL~n~ h.rrr,trrl 
Iroundnut5 tn thc Cirmhm ~mn,..>: L...---- .. .- . 
8 1%) 
Dh*nd*pmi, ' F . ,  Jarunhs~n, It.. 2nd YU~I.,.,, 
1. 1982. EFIOUI~ ~cuoence (I! n r x i n r  ~,)I\S~,,+,C,,,, ,. 
ru** -)/'r.h,f~lvra h t u ~  F c ~ ; r c n ~  k r ~ ~ ,  1 I -93.794 
IJH-di. 5.L.. Amin. P.M., RasMunh.  s,,,m* s,\,, 
S.t-hhmhsn*m. ti.\ .b.. Pau. V.R ~ i b b - .  R u 
(*w,. ~ G # ~ ! S I *  of lrr<?.,>m t harac~cr, assmtatca 
* :!. :rr'slrni* !< ,,rbrzd, L.,rrr..,oc;c A,,,: ~*,~,!h:, Fanut 
Pc.tlur b.,c.ac 'Jtl, {'.I( 
r*'rt(l. J 4 L: lv.6 F!:rr UI p,,-ur~c;rlu :,tc,,, ,rn,r) ,,,, 
!" ?nPG.;':w i!%vanltc. i,! 4:.ir.. . .",, ,,,..' y m h  
'1trm.ptrta 4Fh1i!#r(at! cr. %i.k,, ku!ir:,? E~~~~~ io#lcrl Rrbea?:h r* ?!- 139 
(.ittier. 1' !Vt. l-n,,rnc*, ,- ,S , r!:auuck d'4phanur ~t~ra,. 
dus * U p  );I c!!a' . t i  at, prarnrc ,a,:.,, , tn I ,  , ())bp, 
I I C U ~ ~  2s 41~'4f+? 
ClWn. A . 4  '956 The ;eat:u, o! ,r,uct, ,s f~ , t ,~ ,  
nut' alter h*n-sr In ~ h r  Crrsbu I 4 crud, 
~hc~~~,,,,d. mlr h('r*r (artrdon ~ l r ~ r w ~ , .  I F  I T ~ M  tond,l,onr. Trop~aI \rnnrr I~~I~UJ-%S 
Gwm. * 4 JWl The Ionrrot nf mrcrs in~csttng lrt.un,j. 
nuts after hrlbot I n  rhe tsmhu 11 ew tn.tr ,, Ik 
r ~ ~ n l v ~ ~ !  I*! enrurnd:,u: borr~ ~ n t  trdrn X,,nn#,# r~ I 
I rnplcr! Scanrr I 1,U.Y 
(;utierr*r. A.P.. Faken. L.4.. L u n .  w .. P.~.. 
ant *.n den U w h .  K !ti-* 4, Q, LUIIc,O P.tlJUe. 
1 l C ~ 1 :  +r' ('aittr'~.. a mndrl In: 4 r a l  c.s:I,,~ .,d l~rf!rvl, 
v :  Jcl<~;v:s~'~ c: IS ..r.cs I:., ros-p... 1 ,,,.,mo,L,K) 
d :::.:.It, 
Hms. li L.. .nl: L~nabba. C J l9 .r  p,,.hdrtr,. 
'1's' *-errmrn: m r l h ~ r k  man.,.: ,.! .,:.,..,,, ,,,. Ihr 
ru:l:a:!.tn ' 3 :  2nrlZarrrr: ,..ru, '' pas. ~ l t l ~ l ~ r b ~ ~ l ~  
kmrracan 4\~*ta!s,>n 01 I ' C - ~ !  c . , ~ . ~ ~ , , : ,  
'lo-*. n.H 1w5 Lo,u. cav\r,! b\ ,nut:, 
m,,n 
\ :c ' t~d puJ% rrd irrU~r.y slut: \art.:t, .n $h.;r.r;, 
n<.,t- .  .Is:>: >.I 
pm, fiM Bb& V h  lm, kruhl dim d 
amp(& &dpkn Im (P.). Jd d 
M & w  Aphkunl UdWnhla kM1,  
M U ,  A. 1981, The pMlndnllt WMI, Ap* 
d d b  Dmnw (a Stomqwy dwrhwlb 
&lhr)(bpidilapcn: O t k h W )  r nview of world lilcn* 
IW, ~ ~ I I U I  Imp~owmnl P I Q I I I ~ O # ( ~ M ~  Paw 
m. j. huwbru, A.P, 102 324, Indir: Igmnrtiocllil 
crop b u c k  Inuluw tor t k  gtmiArid Tmvh 
(Urnhril (bvlbuUm) 
Pwd, R.QlLtd, JL,rd W4 J.K, 1911. Ncw rrcordc 
d pmimdSpadoprmtxbu(Hl))ad W&w 
urn (FMul) lm Oujml. Indian J w m l  d EAle 
rndoly JJfl4J. 
R a m  N,, hrr, V S ,  and DNnp, S. 19M. 
1-u~ In lk populrcion ~S*ICI I  L. 
m(F,) in Andhn Pmdnh, Plltieik, 1k13.31. 
I\*, D,V& Amrlk P.W., MtMId,  D* and G k  
a, A.M. 1983, Epldemialolyaadwnlrolo~lroundnul 
kd rwaarir ,ad ather d i i  d kpnr crop in lndb 
a d  by -10 (PO(IN wih4 ~ .  Pw$93*IO2 in I'm 
~ r $ & & l q y ( P f u r n b ,  R.T,,ard Thmh. J,M,, rdr.1, 
word, Us: I~kwdl Seirn~L PuMiulianr. 
&lk WJ. IW, h m h m  on emtila datrucdw 10 
ad-p. IIITN&~WI& in Wut Mrica(H~d 
wr,, d.), ~aobon, UK: tkprnmnt d Td* l  
CoopmlioD. 
IDRI (TACkJ d IwM*) 
IW. bpar(, ~ p r  1983whr IN. London, UK: 7DR11 
~ i s c e o n  on Entomology Papers 
BUR Which soil inseclicideb arc rn i l r bk  in slow- 
nkase formulrtianr? 
Wightmn: T k inwicidet thrl I know olrrc p h ~  
n#, arbosullrn, arbdunn, and chlorpyriphor, 
Bhie M i ~ h l  the futmula~ion of chlorpyriphos in 
rhtch the chemhl is incorponled In pka~e dtvti- 
oped in Aurtrrli be rppl i ibk? 
H'i#hfman: This was developed onginally lor pro. 
lening rugarcane crop from w h i ~  grubs and has 
been used in forcu.tnc nurseria in Soulh Alriu. If 
availrbk and Y rtaonably priced i~ could k 111. 
Nlpm: There m a feu repom from Indh where 
they haw rnedrocsCnuteyrld lwuur rdb~rhr ip r  
in groundnut. 
WithImon: True. The probkm ~r itpanlmn; lhc 
drmrgcruscd bby one pcrr from ano~het, Therr u n  
beat l a r l  Iwosptchof thnpr withinr crop, as wcll 
rs jaisidr ~ n d  other ims. 
Nipm: Will the thmhold lnah of diflennt pnls 
\.rg accordinl to thc ~ n e t y ?  
~Ltklmm: A l m d  ccminly; il is impQRInl lblt 
when r ruklvrr ii nhwd il should k uromprid 
by I dm~er  ineludinl w indiccuon d its nuotpuW 
iry ro I n n p  of pru. 
CrIdk~ Arc then any indwlions that minrnarto 
i n w k l r  hrr broken down? 
Cibbaml~ilhtmm: yo, I~ILIW in tk USA rd 
ICRISAT h r s  not pvrn rny indialion of thk hap- 
pcnl4. Kt arc rw rn  I ~ I  hot).ptliht ancwnm- 
at!  rnlrlrncr meehnirmr u n  develop or mrycrh, 
rrpcnrll! In ~nms with $hen lilt cyckr Pt aphid1 
and thripc. 
Rb fm~ i rh .  Ur notim that t w y  yar on mt ic 
morr lrnporunt r h n  h o~hm. could ym 
comment? 
Wlthlnrmn! ?ha ir true lor many crop. I1 is p rok  
bly kcrw lor  kvcln of rutunl momlily factor 
rllnw UM pest lo mnemrc ih numbtn trrly in th 
season or supprtn other pntr in tome n y .  Thtpl 
rhrt rchierw dominam early in tbe earon rn 
uurc so much damp lhrr rk crop is n a  r dcsi 
rbk  ha! lor othtr mms. 
